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(54) INK-JET RECORDING APPARATUS AND 

METHOD FOR CONTROLLING ELECTRIC FIELD 
IN INK-JET RECORDING APPARATUS 

(57) Abstract: 

PROBLEM TO BE SOLVED: To prevent a satellite 
formed when an ink liquid drop while flying breaks up 
from adhering to a discharge face of a recording head 
even when a static electricity Is utilized to attract 
and hold a recording medium by setting a control 
electrode close to a discharge opening and impressing a 
voltage to the control electrode while the ink liquid 
drop is flying. 

SOLUTION: When a recording signal rises, an Ink liquid 
drop is discharged from a discharge opening 30 to start 
flying towards a recording medium 10. Thereafter, the 
ink liquid drop breaks up to a main drop 51 having a 
relatively large volume and a relatively large velocity 
and a satellite 52 having a relatively small volume and 
a relatively small velocity. The main drop 51 is charged 
negatively and the satellite 52 is charged positively. A 
control circuit impresses a predetermined voltage to 
each control electrode 71 with a timing whereby the Ink 
liquid drop perfectly separates from the discharge 
opening 30. An electric field from a recording head 7 to 
the medium 10 is formed accordingly, so that the 



satellite 52 is attracted to and lEuids on the medium 10. 
Meanwhile, the main drop 51 being hardly influenced by 
the electric field lands on the medium 10 prior to the 

satellite 52. 
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imfm\zw&^ta^i. mk^A^ h 1 ttm^-j k 7 1 




(2) 

1 

SEME'S «y KlC*f|6l-r"2>ea*T'lib:^-rS!fi3l¥®i:S:'& 
ttrlBtttiiPfCjfigfU, *^ot5IBIBSt'^»y K«)I&IBIB^ 

m3Mmmt^(D^mmi<LtmmEX':^^x. so 

aAStv-6«?SlC|SCT«^-rs»S*{CJ:»J, Affile 
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fflLTia:ffiP3!)^e>W;>i'5:«:ffiS-&'5=fc<^T'feoT, i» 

T v^sa#J^ 1 <fcv%u 9 VA-f ti*^ 1 mzmS0>(y9 V 
x^yhlBtl^S. 

11] -^y^ n^^ismmzm-ixw^^^ 

fe^-tSV y9 S^x «y M2^«fc;fel:t 
-tir-smi^& e 0 OV/0. Tmm^JtTil-r&lt^l 1 

tcia^^'f > j/'x ^y hia^gtc j3t:rsm#0JP:& 

[000 1] 

«E(*»cfB»&^f >f s^x -y ME^^fii:, z.<r>^ 

So 

[0 00 2] 

[mifJymS\ (i^*J:y. lli:fflPA^e)-f>i^?ieiSS:lti:ffi 
S-a:SCli:{C<fcoTiBfi^ (#<©#^im OHP 
i/- h^)S^^^i^F^^^) ,±lCfB^«:lf?5ie)>r>^^i;^x«y 

ffl V \ s :l i: fc J: y A ^ -HiifeiE^^ »CT' S s 3. * 
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[0 0 0 3] L/*>U me)^ ^tJ'i^x^y hiaSi^gT* 
4#MHB62-147473-^^^fCW^$nSie)lC, ^«?) 

[0 0 04] w>^'M?Bc^>«:ai3::^;l/:^-agi:L' 
T#m:t;S:{?ffflt-S=fo®<^MA^#§a0S6O-46257#, 
8862-151348-^, i|fMBB62-225353-t®#4i5$HCMa^Sn 

[0005] 

[«^*^S^L/J:^i:-rSiKI] ltB4Lfctit5l5®l3^ 

[0 0 0 6] mm\z\t. ^^<Ji>(yifwmf)^^\^ 

TL*^. $e){Cli01 7(b)tCai:f J:-5>fC, tolBS^ 

h (ms) A<uiji->LTti:aiii®ttmpi^iafc 
-rs©^, iitm® srgfeK^aa-r s 3 1 tc i >j fesmst* 
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[0 0 0 7] ?^:^cE®^:fflv^Ti®i^lS:A«^«^^c|^iw 
f S. S 1 8 y^Vs^v hlE^Sofiteas: 

[0 0 0 8] Z10D-f>i'i^a:«V hlB^fiT-li, «2S5 
2 *^ej»5J+ 2 k V®mE7!>«ffi!in3*V'6'^So —7 5 4*^ 
fE»«C(*:5 O0ib9l#®T'&SiB3l'<;i/h 5 1 IC^g^-T 
S 3 i: J: y , 3©aB!l^;i/ h 5 1 7!)^iE(+) ic^mt 
•So ^n-7 5 3lCj:oT3a)^SL/feSBjl'<;Uh5 
10 1 tCfS^ft: 5 0 im.^yThtt\.^ m^^)\y h 5 1 «> 
»«*IC<J: pTIBfi^ 5 0 A^/^-n/ h 5 1 ICtRJi, 

h 5 1 tcioxm^tiT < -SfB^^* 5 0 

-rs J: e) taw e>nfe5^i4®ii ^q^^x^x. tmmw 5 

OA^StlS. -eZLT-, IB«i^5 0*UU^<lB£ 

h 5 1 fci®^, -^StiT, 43|s:of2^^^y F5 7 

5 7 (57Bk,57y,57ni,57c) J: -^X 

20 <!i£5 0lCf3if;i)^7'&*3tt-S. 

[0 0 0 9] ZKDtlfeftCO-l'^i'i^'x'y ME^ST'li, 

miiz^t\,\t, is^i*5 Qamm\zm+ 8 o o vom 

m>^ib^. ^z.xz.ayfSmzii^W^tc.mz^ 019 

(a)~(d)lC-etl-fna^-tie>lC, #fB^'\>yh'5 7 (57 
Bk,57y,57ni,57c) J: U«:ffi$4%fc-f >^fi*^SU t> 

s. c:3Ti?-7^^>f httia^^s 0 }iwmiz^n\^ 

■rv^sz:i:*^v^ (01 9(c)) , -s-LT y'"^:^ic^'9; 

30 5 0 ilS^ L-C=&IB^'^ K 5 7 ® ttffi® 3 1 Ottffl 
P3 0#ie^C#iPU■»f>•r<«:oTV^5, z:oj:e)»c-9-5^ 

qtffi^^tf mz\t>( y 'J (^ttffi^^T'Sjfcti^ < t£. 

[0 0 10] t.f=.m\Z^^'yA V(rMm\t. 01 9 (a) 

<DB:ajPS:«iATV%S7;i/5>f>'\«y K&fflv^fc:7;J/^ 

[0 0 1 1] ;&i37^tC, 01 9(a)~(d)$:fflVNT, -f> 
;r 3i)^tJtffiP'fifiatC'W*-r-&^lc:3V NT*{WKllcSi^-r 

0 1 9 (a) \imimsimmo^9 >f ^ > 
siW0-e«>s. aKi'<;i/ h 5 1 ic^ru, + 2 k vss® 
msE GSffiaas5 2icj;oTPPiD) 3!)^PP2JD$n■rv^s3^ 

.m=r^)b^^,;5:S^«a —5 5 4 S:g»3-&, h 
5 i±tc:;/"77.®?f5:^m$i±s. -?-z:-i?f3^i*5 0 
S:J8fiai^;i/h 5 1 lC|^S-&«3.i:»Cj:o'rfEffi««E(*5 
O0[)iK!e/<;i/h 5 \m.z-^A±7J^if'^^-^t^ i3^t 
50 jffiC(*:5 0 }lW^^)\^ h 5 1 i:cDi!R«:*3b^5i^-rs. iB«i 
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5 0 (DW^^n^ h 5 1 ffi!lT-;fcV^ffl!l CSB^'\'y K 5 7 
(57Bk,57y,57m,57c) t.M\^'t?>M] lCli:/9:^'S?t*^ 
^$40, i3^'s>yK5 7 (57Bk,57y,57m,57c) ttSM 

V^^?, fHii^>yK5 7 (57Bk,57y,57ni,57c) W^f'SS 

T c5 tl«>?Stt 6 0 (C, f2l^(*: 5 0 ±0:^7 

[0 0 12] ^^(Z)if>f5>^tCj3t:tS^S:Hl 9(c) 

jg6 2S±Uf-9-7^^Wh6 3-li:, y^;i.lC^«Ufc-y- 
h 6 ^LTEl 9 (d)lCa^-r 

5>f h 6 3-2{i, ■:f^y^w;(^i}^wm^nx\>^&tssmm 

5 0flS56LT«:ffi®3 i:&|nJ^Ut?->UTB:ffiP3 
[0 0 13] *I8^<35SWI^ m*?^f3^?::^lC*5fc 

:i!im^<m<Dmit. MsmmcD^gtM^izm'mti^m 

^mffi-ti>Z.iHZ&5>. 
[00 14] 

[^S:«¥Si-r-&fe«?)®#Sl lg 1 omm(D-( y^fi^x. 

Mt^^Wit. msmm»^B^\z^')mm\^xm 

[0 0 1 51 ai2®^®W>i'i^:t'V hia^sti. 
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^5mm^\zm ^x^y ^wm^tsmimz\^\'ix\&.\i^. 

^S-&-5ilfcffiPA^I2lte>4xfefE^'N«y Kh, KflSIE^ 

la^^'v \^<Dm^sBmi^\zn\P\-t^m±\zmihnt:. 

10 masi:®r^icigwe>4x, ifitaiB^-ticiiiftiUTttjiam 
moy^^msss'mwmzmyt^z.t.Ki:^). itus-f 

[0 0 16] ^3(7)|§^G)-f>i'i;x«y hlB^gli, 
|B^/\'i/ K<5Dia:mP*^e>i5#«-^lcf£:i:;T-f ^i'&Htm 

i^xfmmmzim^^rji^^ vx. v v^mmmz 
{zmst^m&^yMmm^mt^M-t^. 

[0 0 17] mA<jm^a>>(yifVxv KfB^Sicfe 
^sssm^v Ktc^fini-rsfitgiT'iKs^u o^^T-t^fi2ia 

[0 0 18] 

40 mm] iiifeitJf^2®^?aT?ti, ttmpicifflgLT 

ffi®®ittffiP'ftfi£tC'f«f«-rS3.4:«:l»<'3i:*«T*S, W 

im.xtb-^xtmmm^wmtL<mmm.ii 
50 ^tmwstszimLx^^^oyx. 'mmmt.ismm'iL 
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[0 0 19] l|3fcJ:Uf||4 0|6^T'l*, i2^<4^®ili 
[0020] 

[0 0 2 1] r^ictii^-rsili<D##w±, 

>;7^liiJgi:HJ-7^^>f Ki:lc4)^-r<S3i:«:<IB^ 40 
[0 0 2 2] 01ttl|l®##MO)'f ^i'i^x^y hlEfit 

■eii, rfyv^J. -fxa-. v^>^f, 
>f>^'lC-ftl-en*fJ5S-tS4«®fB»^'y K7 (7Bk, 
7y, 7in, 7c) A^, KUl^W*! 2{C-MUT«yf?f 50 
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■CV>«>. =&fH^^'yK7 (7Bk,7y,7in,7c) l±, 06 

icss-nag^-y K7*^e>-e*i-eti««stiTfe»j, ib^ 

U :::®S^cSgt2fti*4 0«:ii®tS3i:lc<};oT?i^ 
bTliE^I8S:4C, -f>^?S?& (>'X>n/) 4 l[^lC:^t?a 

[!tffiP3 0 J;>JRfcffi$-B:5%)(Z)T**>5, .#fE«S^»y K7 

i^icsmc #?S[®ti:mp 3 0 *^jtjicM^; J: e) 

etlTW^. 3®^f!I{CfcV>-rii, 4 0 0dpi 1 

4 0 O^B) <Z)^ST*4 7 3 6M(©RfcmP3 0*^ 
-^■^^^tv®|a®'\»i/K7^c|8^:fe>^^Tv^s. >&fe3ili 

ittmM, 4 2»^^jeiii^, 4 3(j:stg-?%-&. 

[0 0 2 3] *fclE^MSlW:if(^)iH^tjm5ri^S*T'iK« 

iil^;i/hl t3U -eo^ffil aA^^li^mi 014q • cm 
Ri:0!)iM5lg!®*^^*y, 2ffiODa— 7 2,3lC<J:oTH 

K7 (7Bk, 7y, 7in, 7c) tC^*|S3t" -SfiStCfett 
h 1 CDSraiCti, lKtl^;i/ h I ^r^MtC-Ko 
it«)C!):/^7=->l l*^tt^*lTV>S. Z.tltCj:oTiB 
®/\>y K 7 (OltmP 3 0 ilfBffl^ 1 0 i:<Z)raiffi$:!ff S 

*&ffi!lon-^3tig^$^ 3®a-9 3{CMl^lLTM 
iJI'<;Uh 1 IC7<:^4 a©5W£^fc<tomgi-rs^sn 
-54*^^-^e>4^T^^S. tfFl3?fmn-54fi!®iiS/<;i/ 

iSfiE«aR 5 ( 3 0 M A) fc J: y 2 ^^oms^m^ 

Sti-S, S e^lC, S|«>^^i/6 a h 6 b7!)^e> 

y 6 c e>tl7^:®ffi 6 O^^tiK D - 

^ 3 ^'^m.wsm.^y^ v i c^sics^-r s j: e» ic 
^ja^$nT^^ppA*i6]ic«s$tisfai^«?*tii oo$fcag 

*^42fi:C[)fE^/\^y K7lC*flpI-tS^aSlCPM-t-5)tfr (0 

3c&ffiii) cQ&e-e, m^mmm-i oicss^-ts. «® 

[0 0 2 4] 7&j3ie«S^{*i oli, -^<DUi;:^hn- 
V 1 3lCj:oTlllM«:i:oTfiKJI'<;i/h 1 {CxJIUii* 
*u l^'s^j; K7*^e>0-f>i^lltmtCJ:oTfB»$tu 
>^h«y*l4±{c:gfffiStvS. 2 6ttt-h>'NW:/T'fe 

o T, ta®^ >y K 7 (TmmmsiLL^^ v k 7 (dib® 

>f KT*fe y . 4 b ti;J-x;i/^T'$>-&. 
[0 0 2 5] «>CtC *##|P!|CDiM^tC0V>TSiW-rS. 
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[0 0 2 6] *-f, ^mn-^4*«nl^;bhiic^g5 

f S r t tC <fe »; , W^-^f^ ^ 1 (D^®*^iElC^S-tS. 

K)v h 1 ic<fc »j^-f s«#*^5!>^'5:»J^^^*"^^^RiS*»' 
s. 

[0 0 2 7] ^{C<}:*i«, lffiliX;i/M ^c■e^5*^e> 
2 k VOaEE$:PP*nUfe4^-C% tttiS^ 8 ± 

2 0 0 vtcms ztifi-^^i>. ^(Dvmvm^ 

m^l Oa^m^M'ki 3.3 cin/s®Si:^*3*?)T 

-t^-T^^ h *^#ia^'^ K 7 ©RtttiM 3 1 tc-fd^-rs z. 
v^)e^A^e>4xfe, * feia^fls 1 0 ic-9-7^9-r h>f :^ 

[0 0 2 8] r^lCSg2(Z>##MS:3i^-rS. 021*^2 

[0029] ZlCD^Mti, © 1 iZBtf^ 1 g) ##g8 tc 
fet:r<5ESfE®S8tcf^AT, miM&tM^^Ji^ISS^ 

^^JSJjIiiS^tClS liTfa^{*: 1 0 ICfPirtlf 30 

izE-rsWW 1 0 0*^e)®M-f-tCJ:oTSt!IWK:ff«i:t> 

mE&iasT'SsoT', «iii{c-t>-T-^>f Ka)iifcffi®3 1 

[0 0 3 0] ?^tC^3®##«aj$:I5i^1-S„ |g3tt^3 
[0 0 3 1] 02{CS^-rig2®#%^J®-f 

9 &'HiDbfc=b<©t'*-&. z:£^®«<a-fe>iJ-9ti> 13 

iS/\^v K 7 IC J; SfEiK4S<^±t5S{B!lT'feo TSM 6 ®T 

m& mm^i o^isn^&t^ic^LT) ©^^©ib^ 

itftil 0(D^®®iS&tt^!It"S%<©t?S)-6. 

0 0;b^e.<zHi#^cJ:oTiE^iai^*^l oicmsn-t/^ssE so 
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0®^®mfiicFfi;cTm{in«E?:S2Si?ss®-e, 

[0 0 3 2] B|2*fc^*H3^Catt1S|52feSV^^i^3G) 

5-fe>-9-i0 2 (04) fe<svHiiffia|/<;i/h^Mom& 

$:llTH!|-r-5-fe>-y-l 0 3 (04) SrfJJnU Z.4xP>-fe> 
•y- 1 0 2 . 1 0 3 A^1^ffiL/?t^iK|i5l^{CjSUT«8l6 

icm6ni-^s«Efe«!l1»SPi 0 0 (04) is^^aym^K 

[0 0 3 3] ||l~l|3©##MT'«MStvS« 
Wit. jmosif-izm^ii-f. ii[SJfc$SKS:«fiSli:fcm 

+700V 
^dS^)- 3 0 0Vp-p, IkHz 

[0 0 3 4] ;5:^ZL4xe>##fi^T*li, iKH^SlC-fiytS 
?:ttlMi-S-fe>-b- 1 0 3 J: »J^^6«rT'fe 

[0 0 3 5] ^rcMm^v}^\t> ?ssm<i^o)tssm<D± 

#® i: LT«^5l8^afei!|sS:^ LTV ^S =fo<Z) i: z: i: *^ 
[0 0 3 6] mz. ±JE®=&##M®-<>^^:^3:«y hIB 
T'li04 ^m^\ m3<D>(y^i?x.>y hlB^SlcfeJ:^ 

[0 0 3 7] 0ttJi 0 oti-oi'i^x^y hia^a^ 
mm^^^A':>wmx^^, z.©«fi9api ooti, ^ 

;^.«-7-f ^'□:?'n-feVlJ^^CPU100a. 05{C3%f7 
a— f-v- hT»atSn«CPUl00aG)®IS¥:/nd/'9A-^ 

.^■r-^^:^&^flL/TV^5ROM100b, CPUlOOaC^':' 

(0 0 3 81 z.<rmmi 0 0K\t, tmmjiiioyim 

-yt¥i 0 i*^e>©^-^*^A:*;-<>^'->'x-;^gp (05^ 
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i^-1 0 3A^e>®<i-'^*^t9iaWj'f>tJ'-7x-;^.a5«::^ 

[0 0 3 93 ^r=.z(mmmioofs^^\i. tuMya 

T^^■^). Fii;yh 04 $:^>L-tf2i»^ 

«/ K7 (7Bk, 7y, 7in, 7c) ®flS(ISS^#^4 0®^ 
>, :f7 SrfTJfco T V ll«llcW9SI5 1 0 0 li, ffi* 
^>^f-7x-7.g|5 (EKV^-f) ?:^^UT, iai®«M 

li^ (mti. wmn-^ 11 4 a , 1 1 4 b, 

.j,ytJ--^i 1 5, i/s?>^ha-^i 3, aKSI'<.'i'h 
1, #WiD-51 2 3 a, 1 2 3 b^cif) ^ 
5j?t (t-tJf 124 a, yyyi 2 4 b) ©fttM ^-T'V 
h 1 2 6CDtfPfeJ;tJ^^«y Kn.^>> M 2 

[0 0 4 0] mzZ.<D^>i7i^3^y hfiE^SS<^>lW^S: 

[0 0 4 1] *-f>t7^y:^s 1T% 7.ii-h^ity (M 

F7 (7Bk,7y,7m,7c) ®«JJSfb. m^H^y^fSm 
jgS^fJSifcns, ?;^{C7.-r-y:?^S3T% fB«S'N'yK7ti 
S 5 T'iK^^;i' N 1 ®5icgtA:&[^^®IllK5:BH^:&L, n 

j¥i 0 i*^e>c>©#T?iEi^i o^msfitfig^^sEt 

Srigim-rSi:, tttSKI^vS (8 a) /\©3imS:^T^v^S 

7^>j/::^S7T'f3^«:B8*&U la^JW^lCjSCTSiRSiigE 
#S(*:4 0OON/OFFfBfifiI*^«:t>4xS. ?M'>l?:^f' 
>y S 8 T'mSM%!c©fa^^7-t* i:. 7.^vrfS^ 
■XzW^'^v K 7 Ad<i;2/ a UT 
®arti:-f) ^^fBai/T, :^-\"yfc:>i^3.::i»y 

nS. ^bT7.7^^y:/S 1 0T-ii[SK®^8 (8 a) 

j?icv%T*>^.7^^y:/s i i T*^;i/ h i ©I^A^it 

* fcjsffi^ 5 -h^icv LT^mn - 5 4 ic J: y 

=M?ifc'r«. ur>^7^'y^S 1 2Tni^-|jff^*^7 
[0 0 4 2] ^Xi:m^\^t=.i.^\z.m&iy^^^'^^i^ 
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z:t*z:4x 6>###iJic J: tiiSiitfflPA^ e> -f > i7 A^iE^tictt 
[004 3] ?^tc, 1 Tb^ 6>m 3 OHifeMtCo 

m^xvm^^mi^ wmmzi;^'ox^im^'%\zn 
%\^xmLwmmzis&>km!ct^z.t.\zi.^)^ 

20 

[0 0 4 4] t.-mMMmmmic. ^y'!7wmo)^ 
^7-^^ v\msmm<nmmm.iLnw&,zmm,hx\^ 

^®T% t?IfBflfi9miSiiie^<4^i:®P^®Sl^l-«koT 

40 [0 0 4 5] JiXT, Ef®$:ffiVvTJ:<!isWlCUi^-tS. 13 

»gP4)'®«[tefc5:5^-r:/D «y ^S, 010 «Z1®W V 
x>v ME^S^aH^SrUi^-rsSiEtiia 01 HiilRai 
«ffi7 lHERSn$nS«E®tS9^ia, 01 2(a),(b)tt 

mXibi>. 

[004 6] Uiami «CfeV XT, 1 6 (iRSsS-:/^ i/T'& 
50 oT, gyffiStlfcy^S/tl^wmST'&U, IB^^SEflcl 0 
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a®{cg^-& J: e> tciSJ-t 6>4xtVNS. 16a 

95, 1 6 bttJ}^;!/^''-"^*^' :«i#»fiiJi 6 ctC@l2S 

[004 7] * tu3zE«)##^i: ra— ©SM^t^til^— 

[0 0 4 83 ST> 2fs^lJSfi'>Jlcfel"tSiBii'v*y h*7®# 

i^ll^^co^^TE8^cJ;^J^^■r5o ^tm^y)^'7 (7b 

k, 7y, 7ni, 7c) <DlB3l'^;i/ h 1 IZM^^t^M (tttti® 

3 1) tcii, ±3&<D^ e> fc#jR®«:mp 3 0 iim-t^ti lo 

TvnS. $e)lc#a:ffiP3orfclc^S«:ffiP3 0«:SJ 

®ffi7 1 14, =gy^-r-5flfPIlIS&7 3 $:/rLT+ 1 k V© 
IE©^7 2^C^StvTV^5. ItmP 3 0 lC§(t^< 

Tv>s. m»l8^^*4 0fi, ^1-sigt&lil?&7 etc 
J:oT^^ti<-s. rrT'Sbai^;i/hi±tc#S:t7icj: 

1 0 fcf^^y K7 i:®rapgli, tfyO . 5 mm'-' 1 mm 20 
[0 0 4 9] ?^IC, «1HW&7 3i:|g»IlIS&7 6lCOV% 

[0 0 5 0] iB^^sii, IB»r-^SBii«7=- ^ficM 
fS-rsM^-Cfey, «!K»IiI5&7 3 i:|gl61118&7 6(^m:& 

|gl&IaIB&7 6li«teSi^<*4 osriaai-rs. z:®^ 
^ Z.O^MO^S'^*'*' iais®S£%±*<y*^e)3o 
M s^tcw'>^'?s?Stt'iffiP3 o*^e>^^c®l^^TS^ 

$:gg$&L, tulB®5i*.±;!)^ U *^ e> 1 0 0 M s ^lC>f > 30 
-tSC![)i£t>±3!)^*J i y 3 0 M s «&*^e> 1 5 0 A s ^*T' 

©r^, mas7 2®«ffiS:ffi!Mmffi7 ncBJiou z:4t4ja 

®R7 2<?!)SE*<+ 1 k VT?fc5<Z)-e. i2^-^S(Oli 
t.±*^»J S:0 /It s i:Lfcii^<^>^Ji®®ffi7 HcB?ftlSti 

[0 0 5 1] ?^c(c, *|y6^5lJ®l6f^^cov^Tl^i^•rs. 

[0 0 5 2] *-r, |^«6f^tCOV^Tia7 ?:fflV^•CSWB 40 

-r-6. ^Sn— 7 4{ci*lgiE®ai5{cj;U»<J+i.5k 
V(JD«ffiA^m!in$nS= z:4xlCJ:oTj®ill'^;bhl<^ 

i:, gBi^l 0*«-)i*®U2?Xhn— 51 3lCJ:oT 

1 0 i3^^^)\^ V 1 tc^-rs i:, iSbol^;!/ h i o^ffi 
1 0 t4iffi*'<;i/ h 1 feists ixs. hi^m 

»LTIB^a«»10S:BK^ePA:&iencaBI|-rSi:, IB 50 
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^^1 0®^®ttK;m:/5i/i eicgMU I&IB^ 

zia)zii:{cj:oTiSi^i o«J:U^<ili3ll'<;i/hi 
tciRifSns. 3®^;^, fS^^*:i o©S®«fi«+ 

7 0 0~+ 8 0 0 lE^^ 1 0 *^i2^/s 

*^«:t>tu la^cD^^f^^lasasc^* i o lix h * 1 4 

[0 0 5 3] f^lC, 'f^i^ttffi^liif&CDSW^lCOVNT, 

a 8 iu^Ei 1 2 (a) , (b) y s e>icfMfcittre-t 

[0 0 5 4] WmMX-\t. ±MLt=Wm^n 3{CJ: 

IB^tiSEflsl OA^eslE^'N-y K7tci«I*^e>«lf*Wfi£ 
$nTV%S [HI 2(a)] . 

[0 0 5 5] z:3T*SEiHS-^s*^52t.Ji;?>^Si:, SCfefc 
SBiSIiIS!& 7 6 li«aiS^(*4 0 $:|gia S^^J!^ 
<*:4 0 {C i: o T y X;i/ 4 1 > 7 4 <Z)— BPA'^ilE^ 

stusfafs. z:<z>«iaicj:y, «:ffip3o*^e>>f>i' 

S-9-r5-<h (ti!8S) 5 2lC4^-rS, iSI5 1{i-9-r 
h 5 2{Cit^SB^f*:l O^C|pI3b^V^$t^7LT^•t 

*>^m^3!)^fe-2>®T% ±M5 1 liAtC, -tJ-T^^-f h 5 2 

[0 0 5 6] f2^-tS(D3it.±*^U;b^e>3 0/i 

f) ^mvi-f^^iL^ wmmi z\-^i^'ox. mmmm 

7 1 VLfmn 2CD+ 1 k V<DSEE*^ffifiD$4xS. do's 

/s-y K7A^^fB^^s^^^:l oicr^iA^ejmi^A^fiasti^), 

<*:l OtCiR§ISnT«5*-rs. Af-'»«bfe^?g 

ft:l 0±lC«f5i-rs [01 2(b)] . 
[0 0 5 7] i3^#S®3i'^±*^»J3{)>e> 1 0 0 /li s«£ 

fcii, >f > ^ wm<r) ^ "^^mitwrnm 1 0 ±}.zmm 

6)fBffiJ«IEftl 0±tcrfilj!)^e>m^f-«)C, IB^-^S<7) 
3i^±*^»J*^e) 1 5 0 M s«t*T'fCl4l2^«Ef*l 0±lC 

[0 0 5 8] fB^-^SCD5it>±*^'JA^e) 1 5 0 M 

\im&\-ism^t\'tts^ [01 2(a)] . z.(i^iLt.<mM 

-^JXn^A lF»i<0>f>i'7 4(©lEHSS:#oZLi:{Cj:U, 
fi® 5 0 0ms ®raHI"C'iS1g'tScii:*^iBT*S>o 
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[0059] z:«)<fce) fCJJcHSgMli, lEO^vmiS.^^ 

1^ Hj-^^-f h*^ttai®3 icDttffips o#iaic#3Spf 

[0 0 6 0] |fnBfiB>9ldu fB^^#l OA^iEO^M^fi^ 

[0 0 6 1] ?^ctC2{i:|IS6M®-f ^^'i^i^y hfS^fi® 

[0 0 6 2] ia4 tc^U:fe#%^T'®ftipa5^)-®:/a>v 

3®|li60imi«!i«fSffi7 1 a) ©ON/OF F«0»«: 

[0 0 6 3] mzZ(D^yi7ty:i^y hlB^S®l&f^lC 
OV^T0 1 0 ?:ffiV^TU^^f 
[0 0 6 4] @5ic5^bfe#^MT?®7n-'?^^-hi; 

V^T. ilPSPl 0 0*^6)®l2fflHS-^SlCJ:oT«»J^ 

fii{*4 o*^t:- hmi!^tit-<DtMf^-ti>i^mwm7 1 

(7 1 a) [SSClSgl^f*4 0<Z)fc- h|gi&fCj:oT-Y 
>i^*^«:ffi"t'&ti:ffi0 3 OOJii^lciai^te}^!^^^®® 
7 1 (7 1a)] 75)^, S^I8^<*:4 Ojft^fc:- higlftL 
TA^e>*«j3 0Ms^A^e)t:-hSffi>?:Stt&UT, *5Jl 5 

Mbfeii»J> 'S^^Sa3i(*4 0*^t-h|gI&b^v^yX 
;i/4 1 (DmiO 3 0®^iit{c|8t:re>ixfe«!K»m®7 1 

[0 0 6 5] ?^tc;*:«fla<Z)^2®ia6Wcov>TSifl8t- 

[0066] ttsi&(Df^ 1 ®l^«?IT'tdu > i^wmtt^fii 

ffiP 3 0 A^fj^lC^HS-r S * >f 5 (IB^# S © 

j8t-r«)t{ricieKi«ffi7HcsaES:msn-rsi:, 
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3<Dfe«)-b-7^7-f h*^ttffi®3 lOttffiPS 0#iaiC# 

[0 0 6 7] |tr3ZE^lCD||JSMO'f>^yi>y hlB^i^ 
IE^# S ®3i%±*^ U jb^ 6 5 0 At s ^IC{4 

3it)±;!)^y i»J50/iiS^*^e>150MS ^*T'®r^, 
10 ^WfWM 7 1 IcmE&m&a-tS i -5 tC-r S h J: V ^, Zl 
0j:e>icf -SZlfcfCioT, i^-T^^W h<D«:ffiB®Rfcffi 

[0 0 6 8] ^{s:^c2|c|6^0m3o^M^co^^T^^■r 

[0 0 6 9] t!im<mit5^xyf^z<Dmmx'\i. mm 
as 7 1 ttttmp 3 0 ^wmtiPim^(Dm^X'& 

20 JgpJlCjSf-tSSB^^'V K7®iE®0T'*S, 

[0 0 7 0] ZlODi^'N^y K7J4, ttfizEOf^^'y K7 
i: l^^ic, #fS®ilfcfliP 3 0 AWJtcifcSt J: e) tcf2l-t e> 
tlTV%S. ^S-RfcffiPS OlCli, RfcffiP3 0(DT^&«i 
yBt?J:e>tC^RM5l^0Dfli!fi»mffi7 1 aif-^fl^mti-f 

e)^^Tv^5. #0j¥mM7 1 aictt, mi&om^mtm 

^tC, M^EffiS 7 3 i:ifrLXmM 7 2 ®mE*w > ?s 

u «ag7 2(D@£(j:, ge^^i o®^smfi2i{S(f 

30 [0 0 7 1] Zl®j:e){Cl-S:iiHCj:»j; 

fc*, ij-7^^>r h*^tffi®3 i®iifcffiP3 oniSKWi 

■6= 

[0 0 7 2] ^fe*i§^»cfev>Tii, mm^com^ii 

[0073] tui^w b t<fc e) izmi^oym i-fy^^mscD 
a>mmmLiif^mcX'ibK>xm^smL(D!mut.ii 
50 RiLTW^t-siinu -iyi^wmoy^mzi&mfi 
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[0074] S e>lC2|i:^®ll4 OHJfiMlCO vxTSJi^ 

[0 0 7 5] ^itTJciji^-rs^^J-C'ii, ^mm<m 

[0 0 7 6] 014li, *»W®l|4®^ISfiCT«)>f>i' 

fgJt/\»;K (7Bk,7in) T?feS'i:T?fe5. ■t^t)t>. 
^ma - ^ 4 ti, IB^fl: i 0 (Dimi5Hm^^X% 
j|bi^^;i/h l(D^^Cg^UTV^■5. -eUTZlO^mP 30 

Eig& 8 3 S::^bTllE«S5 IC J: 1 5 0 0 V<D« 
■f^ s/^cDSfST'fe-sK^:^^ J/ 1 6 ;«)^, h 1 

[0 0 7 7] *^WCfc»tSf!PIiffi&8 3 i:Sg 

[0 0 7 8] IB^^Sli, IE^-r^SM«7'-^ftC^sf 
|S^4/l;U>^i(i 2 07* s tHWEItt 8 3 t 40 

m^m^ 8 6 <Dw.-^iz 5 0 0 Ai s mzm^^n^. m i 

tC|gi&llII& 8 6 li«^a8@Sfe<*^4 0 t- hIEt&t-S, 

e)3 0 A s;&;V^L4 O/t s^lC-f ^i'lSmttmPS 0 
i^^JU'^l OOms^V^LI 5 0 /isWC-Oi^Wmi)^ 

1 ocomMzm^i* dtfflp 3 0 i:iB^«t 
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11IS&8 3iju i3iHg-tsa)5it)±*^yX)^e) 1 5 0 A 
s-eoDis, iifffi®S5a)SE«:^D-54icm6nb'& 

s<ke)tC'f^-rso L^cjb^oT, iSfffi«ag5©mEA^+ 

1 5 0 0 VT-$>-5CDT% IB^-^ S 05it.±*^ U ?: 0 /t 

s i:bfci:^®=^n-94 K:m&nS*v5Sffi(Z^b 

li. Ell 5(b)(Ca^$n-5^®n-54©«IIVih>& 

'rj&t>t., ^mD-94<D«jEi4, ?ms^s(DiL 

t)±A^»J*^e>0Vi:«:y*9l 5 0/israov?:i^-r 
1 SOOVT'feS, 

[0 0 7 9] :^mm<^wii^iz^\^xwmt^, 

[0 0 8 0] iT, la^#^cav^Tl^iw■rs. 

[0 0 8 1] t5«EbfcJty> mmu-^4\zmmm ' 

8 3 &^bT?iEE«aS5 IC J: y J:-e+ 1 5 0 0 VCDm 

(^-)^c^«LT^^s. iE^Pi&o^^^T'&fcnsi:, 

'<;b h 1 ±icit »j ffiS4xs. iBfflaiK* 1 0 imm.^j\^ h 

1 (Cg^-rSh, JSi^^;!' h 1 3b^iE(+)tC^SLTVNS 
feis?), fim^^ilC.}: VmSdm 1 0 (DTffl!! (fiSill'^-'l' s 

h 1 izmM^n^o mk^)\^ h i ^mbi^xmm 
'P^ioimi^^A:^\^izwm-^t. §s^f*:i oo 
mmtvm^'^ i e l, latafia^® c j; o t 

^®lcilS3sn;tiE(+)W«?Stt*fli3*u Z.03ii{c 
J:oTfB»«Eft:l Ott<I:yai<aB3l'<;i/MtCiRiP$*l 

So i: f2^<* i o (n^mmt+ 7 o o ~+ 

8 0 0 V®ST-feS. iE^<*;l O^^IB^^^y K7 0T 

:&*-t*aiMU;te>, >(y^aim^\zi:^)^mmittiio 
tu la^®Sr^eiB^^ 1 0 tt:^ h * 1 4 ±ic#f ffi 

[0 0 8 2] ?;J(CtC, -Oi^Rfctii^lfiSt^filf^tCOVN-CI^ 

[0 0 8 3] ismmx\%, ±m^t=.mmm,^ 3 icj: 

»J, =^«D-54lC»4+ 1 5 0 0V(DmEVi*^m&n$ 
^^TV^S= Z.(Dt:.l^. ^mH^l Ott^hW^-V VZ- 

[0 0 8 4] 3.rTfiB^-^S*<3i*>_bb^Si:, 
|gi6[lIS!&8 6liS5ClS^i*4 0$:ig»U MM^m^ 
#:4 0{Ci:oTyX;b C-f^^SiSS) 4 1 > 

-^i$*«$4x58?a-ra. zi<D«?aicj:y, temps o 

iiS:M*&-rs, m^^£<^y'^wm\tmmizi^^^^ii^ . 
mt^t i:m-t?>^mtwmizfis:i v ^imtmmn 

ii®j:e>»c, iE^i«5(*i ojt)^e>sa^^'vK7{cr&iA^e>m 

^ifiibi,(DX\ ^Jgtt:^(-)tc, -b-T^^'f hliiE(+)tc 
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[0 0 8 5] |S^-^SA^5it>±*^Si:, S!fi»IiIS&8 3 

m^i)'ifj:<f£^, tsmm^s<D:iL-b±mti^^ i o o ^ 

OAsg^*T'(c«fa^j«Et^io±ic«f5P-rs. 10 
[0 0 8 6] ia^-i^s®S£-fe±*^y*^e> 1 5 o ^ 

{C+ 1 5 0 0 V®«ffiVi;«)<ffi&n§tl.5, Z(D^t<D^ 

®M5 0 0a s«)faHi-es«-rs:ii:*^iB'r*ofe. 

[0 0 8 7] -CDJ:e)lc*|l66Wi, iE(+)(^®m& 
?:^-r&SaiS^{*l OlC*fU -f>^'?R?i*^5^UTV^ 

ihUTlB^^ 1 0 tlH^'^'V K 7 iiCOraroSI^S:* < 20 
•r zi tc J: y . -y-^^-f h SrlB^f*: 1 0 ±fclf5*$-a: 
S, ziOiigm. -y-T^^-r h;&':ti:ffi®3 l®«:mP3 Oft 

[0 0 8 8] mawmit^ tssmmi ott^m+xomm 

0(Z)^g5mtaA^(-)®#^t-*'^i"s-i^*^'^'^ 
s. 

[0 0 8 9] 2{c^«f!lT-t*, 01 5 {h)iZB-t^t>\Z^ 

fe-^aiiLfe*^, jg^tc-^Diit^iK'Slli'aiv^ 015 
(c)(Ca^fi^n-94<0«EV2®J:e>tC, ^tfI<D-t^ 
•5=-9-f hA^fiB^^^v K7<0:*^§IS;^Six^V^SS®2 
0 OV|itTfCTlf'S«te){C-mifJ:V\ 3.(©4i^=fe), K 
«^ 1 0 iS^Zfim^^y K 7 raoS^A^ 6 0 0V/ 
0.7mm&rft.fJiV> Kv^ie**^e>4^fc. 

0 V/ 0 , 7 mmli^Til'ttuli^V ^ 
[0 0 9 0] acSS 

m.m^ +7 00V 

3^S&9- 3 00VP-P, IkHz 

[0 0 9 1] 2fi:|Q60!|{CJ:4xli, 
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[0 0 9 2] ST3.3T'ISMbfc#|Qfe|5!I-^#%^JX)^ 
[0 0 9 3] Ell eii^mmmiz^^^^yi^i^jL^:/ h 
izmmVtcWr^imiz:^^fX^LX^^^i}\ ±MLfc 

mffi ^&^miim-(Dmnzitm-'<DW^^iibx$> 

[0 0 9 4] 016^Cfe^r^T, -f>'^i>x>y hlB^S 

1 1 KDmmzit. m^G):*:#$tc-f*aK$tifcta^^ 

i:*<39fa^tmi 0 $:Ji?»ItoSiji&i|S^-fe-y h 1 1 3)t)^Hae 

-5 1 1 4 a , 1 1 4 h-fy^^n^^nwm^^K'mi^ti 

TV>S. -lE-L/TZlO— *r®jffijJ|D-51 1 4 a, 1 1 4 
h(Dme.iz^^\ It^Wiij-b'-v h 1 1 Zis^h)dvtfrv:f 
n— 7 11 5fcJ:y l«rfoft?LffiSnfcfEffi^l 0 

;i!/>f K^l 1 5 a , 1 1 5 b feJ:Ut2«[® L/i?|fJ;!/-r K 
«1 1 6 a . 11 6 b<0«-ra{Cj(M?^|^Sm:-*f(D U 

i7x h □ -5 1 3 *T'ijl y ffisns. 

[0 0 9 5] rcD— ^fOl/i^y^hn-^l 3{i, 

^SiEflcl 0*^#t-te>4x-Cai»Jm$*U 2«C®l/i^«& 
5!/-f K« 1 1 8 a , 1 1 8 b ©raiC|i!Hi!>:ISp«33tl-T^fl 

[0 0 9 6] ttifaSK3l'<;u h 1 li, ^-tv^tUHflge^Eic 
$(K3*Vfe4^B®0-9 2,2 a,3,3 alCjbHt^toS 
tiTfeU, ii?«j<ii*>i{@cC)n-^*^m^(^IS®iST' 
^JEIKS z: i: (c J: u ^^Rm A:&i^i{cimet s =fej 

®T'fe-2>. 3©iKil'^;i/h l(Z)-^t>ia3U:{BS®^8&(0 
1lnFlCt37tvy ::r5-r :/ l 2 0 a *qffiKS*iTi3 y , z. 
(nAv'yrf'y^yi 2 o a±S:^^ft-5ifiai'<-n/hi*' 

[0 0 9 7] iufaaii^;i/mi, z.(rMmf<)\^ 

■rSo ■S-L/T#«^tCj:yftitBf3i^l 0$:l»lfLT 
^■rS4<BOiS^^^y K7Bk,7y,7m,7c®T*S:J® 
iH-rS. $e>tC, z:®iS«34xfcfBffi^l Otcm?tf2: 

aA-rsfe«>osffi4 AwaiK;!/ h 1 <jy^\zm&ti> 

[0 0 9 81 46(Z)-f>i'6lC**l^n*f<SUfc4«<Z> 
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fafi»/\«y K7Bk, 7y,7m,7cl±, >f SrRtffl-rSttffi 
P3 0*^IB^^1 0(DmSimi<D^iZt)t:LK3XA 0 
0dpi (1 ^ ^-f-^fe y 4 0 om 0«BST*-€-*l-?n4 
7 3 6<B@a?iJ3nfe7;i/9'<>^f-<:/T*fe»J, HStL^ 

[0 0 9 9] ItliB&iB^'^'y K7Bk,7y,7in,7c(©#llfc 

Wl (ERriitO l-<k ^J'^'V K^i- h 1 2 1 i:^^{ciKil 
hi 2 61C J: y ttffiP 3 0 im^^ty^^t-tA-oX^^ 

[0 10 0] itgB^-r tf:^^''^— 'V M 2 etcti, lif 

iBS^!f^{C#gB«'NV K7Bk, 7y, 7i, 7c0«Ja:mP3 
0 e^Pffi $ n;tj^-r > ^ ?:IiUR L'TJ^-O ^ * > ^' 

[0101] $ e>fct(jiaiKii^;u h i ©s^fifljcii. 

M5t®;!f-f K«l 2 2feJ:JJf-?t#®#faiO-9 12 3 

iB^i*: 1 0 im^'<)\^ h 1 1)^ ^'Zmz.m t - 

2 4 alC<J:UM&$ti;fe:7r>l 2 4 b®®«:St:f*:*^ 

[0 10 2] mz.-<yf7V:sLV hf3^:& 

IB^STfr* -5 ^ > S^x »y M3^W3S;(Z)iB«i's V IB 

[0 10 3] -e(Z>f^65'5cfll^-^MSlCov%TlSu «^J;t 
li. ^H1tfFm4723129#Wilim, 

IBS-&T, i^mizzLomm^iz-M-x-Mi^Lxm 
mBL\^iz^^m^m^^<^X'm^X'&^, z(d^(d 

figs. il55j9Sj^lCfev^T^-fSf^M:^tc<fcoTti:aiPS: 
it\^XMSm$.^i^^^^fii^'^'^> '>*:<i:%)-o<7) 
«S:?^fiK-tS. i(Z)S^S«#5:>'^V^^^^i:■rSil> EP 

4463359^^8«S«, ra^4345262#W«®fCf^StlTV\ 
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±mizmti>m(D)^m^^f^i3m^mimizm 

[0 10 4] taffl^^^v KcD#fi&i: LTli, ±iz£(D#^iffl 

^tcig5^$tiTvxsj:e»*ti:mp, m^. MSimmm 
mztmmi)mmti>miKms.^tvx\^s>m^i:m 
^mM^iz^n'et\Mmoym^X'hi^\ 

10 [0 10 5] fHi8^a*^l5ffi^T'§S®:^fB^ 

^cD^SfCjitiS ufcSS y)v^^ zfay^ 
[0 10 6] inxT, ^g*«Jtc|£^3tis^i:T\ m 

[0 10 7] *|6WG)|2^SCD«R!ti:UT»W 
[0 10 8] $ e>lC, IB^ecDfait^t- Ki: LTtt^ 

m&\z^^y)\yf>'y-(r>'ptt<ii%—o^^X 

rzmmz^:i^^\m>^xmmxib^, 

[0 1 0 9] iik±Mm\^tz.:i^W^<r>^m\zi5^.^x\t. 

[0 110] $6(Cin;K.T, *l§^(7)?«[<^s«l«ft3#'\»J' 
[0 111] 

50 mm<rmm &j:m&\^f=^^). :mmiz^t\.\isjm 
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[122] HZtJD^^M'O-^^f hlBiS^SC)^ 
[03] f|3CD##^®-<>i'*:^x»V hg3^fi®«^ 
[04 ] E! 3 CD-f > ^ i>x V MB4iaSSG)«lI»SI54^®ffiE 
[0 5 ] 0 3 0>f > i^x f Ma«i^«0lW^S:3iWr 

[EI 6] #||S6^^=S-##M©-f ^^'i^x'V hia^K 

[EI 7 ] |g 1 ©^aSMtO^ y9Vx.v VW^U.OMA 
%St-t«EliiSffl!l»TffiHT?«>S. 

[EI 8] EI7<3[)>f>i'S^x«)/ hlSii§Sfi®il^^& 
[09] 07(D-Y:/^'i>"x<y hlB^SOflPSP^^ 
[010] 0 7 G)>f > S^x y hlBS^OlM^SrSiW 
[01 1] 07<Z)-f ^i'S^x*:/ MB^StCfeV>T«!R9 
[012] (a), (b) tt^tl^*V07®-f>^S;x 

[013] ||2 0D5Si6^Kj3tt'&fB4S^'y KO^^&^r? 

•fiEffi0"efeS. 

[014] 114 (DUigMco-f > ^ VsL V hiE^SO«5 
fiK$:^t1?itB&ffill»t®0T'fe5. 

[01 5] (a) ~ (c) Ii-e4x-?tl01 ACn^Z/^V 
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